In vitro phagocytosis and monocyte-macrophage activation with poly(lactide) and poly(lactide-co-glycolide) microspheres.
Treatment of many intracellular infections in the mononuclear phagocytic system (MPS), requires targeting of antibiotics by a drug delivery system. The objective of this study was to examine whether the particular nature of microspheres, made of end-group capped and uncapped poly(lactide) [PLA] and poly(lactide-co-glycolide) [PLGA 50:50 and PLGA 75:25], affect the uptake into and also the activation of monocyte-macrophages. Placebo and gentamicin sulfate containing microspheres were incubated with J774 murine monocyte-macrophages and fresh human blood monocytes. Phagocytosis became more efficient with increasing polymer hydrophobicity, whereas opsonization of the particles in serum exerted inconsistent effects. Monocyte activation was determined by flow cytometry and measured as oxidative burst. The cellular oxidative burst induced by the particles was higher for end-group uncapped polymers. Opsonization increased significantly the oxidative activity of J774 monocytes, but affected inconsistently that of human blood monocytes. The results demonstrate that PLA and PLGA microspheres loaded with gentamicin sulfate were efficiently phagocytosed in vitro. The end-group uncapped polymer-type microspheres promoted significantly cell activation, which may be of importance for drug delivery and targeting to intracellular infections.